Some antifertility inhibitors of 18 to 24-membered tetraazamacrocyclic complexes of iron(II) and manganese(II) have been synthesised by the template condensation using 1,3-phenylenediamine with malonic acid, succinic acid, glutaric acid and adipic acid. The reaction proceed smoothly to completion. The complexes were characterized by elemental analyses, molecular weight determinations, infrared, electronic, magnetic moment, m6ssbaur and mass spectral studies. The elemental analyses are consistent with the formation of the complexes [M(NnLn)CI2] (M Fe(II) or Mn(ll)). All these complexes are stable and monomeric in nature as indicated by the molecular weight determinations. The spectral studies confirm the octahedral geometry around the central metal atom. The complexes have been screened in vitro against a number of fungi and bacteria to assess their growth inhibiting potential. The testicular sperm density and testicular sperm morphology, sperm motility, density of cauda epididymal spermatozoa and fertility in mating trials and biochemical parameters of reproductive organs have been examined and discussed.
INTRODUCTION
The fast moving and expanding development in the chemistry of coordination compounds as out lined by individual scientific backgrounds, individual interest and personal idiosyncrasies has been released due to their applicability 15 in diverse areas of current interest mainly in agriculture and medicine. Recently, it has been shown that the involvement of periodic elements with organic moieties having nitrogen and sulphur atoms [6] [7] plays a crucial role in designing a potential molecule of specific use.
The field of macrocyclic chemistry of metals is developing very rapidly because of its variety of applications 9 and importance in the areas of coordination chemistry. There has been a spectacular growth in the interest in metal complexes with tetraazamacrocyclic ligands followed by extensive work on the metal 10 12 controlled template synthesis of macrocyclic species
The development in the field of bioinorganic chemistry has also been the other important factor in spurring the growth interest in complexes of macrocyclic compounds 13 . Macrocyclc ligand systems often exhibit unusual properties and some times mimic related natural macrocyclic compounds. The complexes of polydentate macrocyclic ligands are at the fore front of bioinorganic chemistry due to their variety of geometrical forms available and the possible encapsulation of the metal ion 4'5.
The preparation and study of inorganic compounds containing biologically important ligands are made easier because certain metal ions are active in many biological processes. The fact that copper, together with magnesium, calcium, iron, zinc, chromium, vanadium and manganese are essential metallic elements and exhibit sufficient biological activity when associated with certain metal-protein complexes, participating in oxygen transport, electronic transfer reactions or the storage of ions 6, has created enormous interest in the study of systems containing these metals7. The inspiration acquired by the aforementioned discussion, the present paper is initiated with the preparation, characterization, and biocheical screening of some of the tetraazamacrocyclic complexes of iron(ll) and manganese(ll) using 1,3-phenylenediamine with different dicarboxylic acids (malonic, succinic, glutaric and adipic).
EXPERIMENTAL
The chemicals including malonic acid, succinic acid, glutaric acid, adipic acid and 1,3-phenylenediamine were used as obtained from E. Merck. FeCI2.4H20 and MnCI2.4H20 (BDH) were used without further purification.
Synthesis of the Complexes
The reaction is carried out in 1:2:2 molar ratios. An ice cold solution of metal chloride (0.99 g) in methanol (50 mL) was reacted with 1,3-phenylenediamine (corresponding to metal chloride) at OC and put in magnetically stirred 100 mL round-bottom flask. This is followed by the addition of methanolic solution of malonic, succinic, glutaric and adipic acid (corresponding to metal chloride). The 
RESULTS AND DISCUSSION
The physical properties and analytical data ofthe complexes are given in Table I . 
Antifungal Activity
The antifungal activity has been evaluated against several fungi by the Radial Growth Method25. The compounds were directly mixed with the medium in 25, 50, 100 and 200 ppm concentrations. Controls were also run and three replicates were used in each case. The linear growth of the fungus was obtained by measuring the diameter of the fungal colony after four days. The amount of growth inhibition in each of the replicates was calculated by the equation (C-T)_ 100/C, where, C is the diameter of the colony on the control plate and T is the diameter of the fungal colony on the test plate.
Antibacterial Activity
The antibacterial activity was determined by the inhibition zone technique26. All the compounds were dissolved in methanol and paper discs of Whatman No. paper with a diameter of 5 mm were soaked in these solutions. These discs were placed on the appropriate medium previously seeded with organisms in petri discs and stored in an incubator at 30+1C. the inhibition zone thus formed around each disc was measured in mm after 24 hours. Data of these activities are summarised in Tables III and IV . The results reveal that the activity increases on complexation. The newly synthesized complexes have indeed been found to be more active in inhibiting the growth of fungi and bacteria than the precursors themselves. The degradative enzymes produced by microorganism are important in host infection food deterioration and break down of organic matter27. The metal chelates inhibit the growth of microrganism. It is assumed that production of the enzymes is being affected as the microorganisms is unable to utilize food for itself or intake of nutrient decreases of consequently growth ceases. The greater toxicity of metal complexes than the starting material can also be explained on the basis of the chelation theory28'29. Chelation reduces the polarity of metal ion mainly because of partial sharing of its positive charge with the donor group and possible electron-delocalisation over the whole chelation ring. This increases the lipophilic character of the metal complex, which subsequently favours its permeation through the lipid layers of the organism cell membrane and the normal cell process being impaired. ANTIFERTILITY No significant change was observed in the body weight after treatment with the compounds. A significant reduction in the weight of tests, epididymis, seminal vesicle and ventral prostate was observed after treatment with both the starting materials and the compounds (Table V) . Sperm Dynamics Sperm motility in cauda epididymis and sperm density in testes and cauda epididymis were significantly reduced after treatment with both the starting materials and their complexes (Table VI) . Sialic Acid A significant reduction in sialic acid contents of testes, epididymis, seminal vesicle and ventral prostate was observed after the treatment in all experimental groups (Table VIII) . Cholesterol Cholesterol contents of testes were decreased significantly in all experimental groups (Table  IX) . Fructose A significant decrease in the seminal vesicular fructose was noticed in all experimental groups (Table-X). 
